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Abstract 
Owing to its unique catalytic property, rhodium plays a key role in industrial 
applications. However, as the limited reserves of rhodium, how to effectively use 
rhodium has become a more concerned scientific problem. The catalytic capabilities 
of nanocatalysts is closely related to the fine structure of their surface and interface. In 
this dissertation, rhodium catalysts are our research subjects. For controlled synthesis 
of surface structure, we successfully synthesized the single-crystalline rhodium 
nanosheets with unique two-dimensional (2D) structure and explored the formation 
mechanism of the 2D nanostructure by comprehensive characterizations and the 
catalytic properties of the as-obtained rhodium nanosheets. For the controlled 
synthesis of interface structure, we obtained a series of porous core-shell structured 
Rh@HMAS nanocatalysts for syngas conversion reaction and investigated the 
influence of different rhodium-transition metal interface to the catalytic activity. The 
main contents of this thesis are as follows:  
Chapter 1: Briefly review the research background of 2D nanomaterials, 
including the major synthetic strategies, possible applications and the challenges in 
the field of 2D nanomaterial. Besides, the recent development of syngas conversion 
reaction and its multiple influential factors are also summarized here. Our research 
significance and research content are based on the above related research background. 
Chapter 2: We report here an effective CO-confined synthetic strategy to 
single-crystalline rhodium nanosheets with unique 2D nanostructure. By investigating 
the formation mechanism, the coordinated CO is proved as a confining agent to 
regulate the anisotropic growth of the unique 2D nanostructure. Under this CO 
confinement strategy, both surfactant-capped and surface-clean rhodium nanosheets 
with atomic thickness are readily fabricated, which provided us a great opportunity to 
investigate the influence of the surfactant on the catalytic performance of ultrathin 
rhodium nanosheets. This work proves that the CO-confined synthetic strategy is an 
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synthetic strategies to 2D nanomaterials and also provides significant references to the 
formation mechanism of 2D nanomaterials.  
Chapter 3: By using the simple micro-emulsion technique, a series of porous 
core-shell structured rhodium-based nanocatalysts designed and synthesized for 
syngas conversion reaction. These nanocatalysts can separate each core metal in the 
shell so that the core metal is effectively protected from sintering. Besides, the porous 
structure enables the core metal inside the shell could easily interact with the reactants 
and thus improve the catalytic properties. Based on the above synthetic strategy, we 
also investigated the influence of rhodium – transition metal interface to their catalytic 
activities by adding promoters like Mn、Fe、Co. 
Chapter 4: Conclusions and prospects are given to pose the challenges in the 
fabrication of efficient rhodium nanocatalysts . 
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